C 23 H 39 NO5Sn, triclinic, P1 (no. 2), a = 6.0101(2) Å, b = 9.2999(2) Å, c = 22.3110(6) Å, α = 91.482(2)°, β = 90.594(3)°, γ = 102.631(2)°, V = 1216.28(6) Å 3 , Z = 2, Rgt(F) = 0.0425, wR ref (F 2 ) = 0.1158, T = 100(2) K.
CCDC no.: 1948956
The molecular structure is shown in the figure. Table 1 contains crystallographic data and Table 2 contains the list of the atoms including atomic coordinates and displacement parameters. CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] 
Source of material
The melting point of the compound was measured on a Mel-Temp II digital melting point apparatus and was uncorrected. The IR spectrum was recorded using a Perkin-Elmer RX1 spectrophotometer equipped as a Nujol mull in between KBr cell from 4000 to 400 cm −1 . The 1 H NMR spectrum was recorded in DMSO-d 6 solution on a Jeol JNM-ECA 400 MHz NMR spectrometer with chemical shifts relative to tetramethylsilane. The Schiff base was synthesized by the 1:1 molar reaction of 4-decyloxy-2-hydroxybenzaldehyde, prepared according to a literature procedure [5] , and tris(hydroxymethyl) aminomethane (Tokyo Chemical Industry) in ethanol. Dimethyltin dichloride (Merck, 0.22 g, 1.0 mmol) and the prepared ligand (0.38 g, 1.0 mmol) were heated in 95% ethanol (20 ml) and stirred for 2 h. The filtrate was evaporated slowly until a yellow precipitate was formed. The precipitate was recrystallized from methanol-hexane by slow evaporation to yield yellow crystals.
Yield 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95-0.99 Å) and refined as riding with U iso (H) = 1.2-1.5Ueq(C). The O-bound H-atoms were located in a difference Fourier map but were refined with a distance restraint of O-H = 0.84±0.01 Å, and with U iso (H) set to 1.5Ueq(O).
Comment
Diorganotin Schiff bases derived from tris[(hydroxymethyl) aminomethane] have attracted interest not only owing to their structural diversity but, also due to their good cytotoxic profiles against several human carcinoma cell lines [6] . Herein, the synthesis and crystal and molecular structures of a dimethyltin derivative with a related Schiff base carrying a long side-chain substituent, n-decyl, is described as a part of on-going structural studies of these molecules [6] [7] [8] along with those of the precursor molecules [9] . The molecular structure is shown in the figure (50% displacement ellipsoids) and features a five-coordinate tin centre, being coordinated by hydroxy-O1, phenoxy-O4, imine-N1 and two methyl atoms. The di-negative Schiff base ligand is tridentate and forms five-and six-coordinate rings. The Sn-O1 bond length [2.074(3) Å] is significantly shorter than the Sn-O4 bond [2.109(4) Å] with the Sn-N1 bond being longer [2.181(3) Å] than each of these. The C5-N1 bond length [1.312(6) Å] is consistent with its status as an imine bond but the relatively short C5-C6 bond [1.410 (7) Å] is consistent with significant delocalization of π-electron density over the six-membered ring. These observations are consistent with the six-membered ring (Sn, O4, N1, C5, C6 & C11) being planar (r.m.s. deviation of 0.026 Å) with the maximum deviation of 0.028(5) Å being for the C6 atom. By contrast, the five-membered ring, defined by the Sn, O1, N1, C1 & C2 atoms, is non-planar, being twisted about the C1-O1 bond. The narrowest angle subtended at the tin atom is found in the O1-Sn-N1 chelate angle of 77.05(13)°whereas the widest, at 159.20(13)°, is found for O1-Sn-O4; the C22-Sn-C23 angle is 121.0(2)°. The five-coordinate geometry defined by the C 2 NO 2 donor set is highly distorted and lies between the the square-pyramidal [τ = 0.0] and trigonal-bipyramidal [τ = 1.0] extremes as indicated by the value of τ = 0.54, a well-known geometric measure for five-coordinate geometries [10] . A striking feature of the molecular structure is the presence of the n-decyl substituent. This group is slightly kinked with respect to the phenyl ring to which it is bonded, as seen the values of the C12-O5-C9-C10 [6.4(8)°] and C12-O5-C9-C8 [−172.9(5)°] torsion angles. The chain itself adopts an alltrans conformation with the torsion angles lying in a narrow range of −177.7(5)°, for C18-C19-C20-C21, to 179.4(4)°, for C16-C17-C18-C19.
The observed coordination geometry for the title compound matches those seen in closely related diorganotin species containing Schiff bases derived from tris [(hydroxymethyl)aminomethane] [6, 7, 11] .
In the crystal, each of the hydroxy groups participates in a conventional hydrogen bond with the O2-hydroxyl forming a hydrogen bond to the hydroxy-O1 atom [O2-H2o· · · O1 i : H2o· · · O1 i = 1.82(4) Å, O2· · · O1 i = 2.654(4) Å with angle at H2o = 175(7)°for symmetry operation (i) 3 − x, 1 − y, −z] and the O3-hydroxyl connecting to the hydroxyl-O2 atom [O3-H3o· · · O2 ii : H3o· · · O2 ii = 1.93(6) Å, O3· · · O2 ii = 2.771(4) Å with angle at H3o = 175(3)°for (ii) 3 − x, −y, −z]. The hydrogen bonds lead to a supramolecular zigzag chain along the b axis direction and the formation of centrosymmetric, 12-membered {· · · OC 3 OH} 2 synthons. It is noted that the hydroxyl-O3 atom accepts a short intramolecular contact from the imine-C5-H atom [C5-H5· · · O3: H5· · · O3 = 2.24 Å, C5· · · O3 = 2.992(6) Å with angle at H5 = 135°]. The only other intermolecular contact of note, according to the distance criteria in PLATON [12] , is a methylene-C-H· · · π(phenyl) interaction along the a axis contributing to the formation of a supramolecular layer in the ab-plane. [C4-H4b· · · Cg(C6-C11) iii : H4b· · · Cg(C6-C11) iii = 2.81 Å, C4· · · Cg(C6-C11) iii = 3.793(5) Å with angle at H4b = 173°for (iii) 1 + x, y, z]. The supramolecular layers have the n-decyl chains protruding to either side allowing for inter-digitation along the c axis.
In order to confirm the importance of hydrophobic interactions in the molecular packing, an analysis of the calculated Hirshfeld surface was conducted following literature procedures [13] and employing Crystal Explorer 17 [14] for the calculation of the Hirshfeld surfaces and the full and decomposed two-dimensional fingerprint plots. Calculations show that H· · · H contacts dominate, contributing 74.4% of all contacts to the overall surface. These are followed by H· · · O/O· · · H [14.4%] and H· · · C/C· · · H [10.2%] contacts, incorporating the O-H· · · O and C-H· · · π contacts described above.
